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FIGURE 3 
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AerocKinanic Dianeter <nicroMters> 



SPHM-DRtED HSPfiOXEH 



Voluie Distribution by Aerodynanic Diaieter 



sansncs 


PARAHETERS 


xmm SIZE mm size 


Mean Size 
Standard Delation 
0(4,3 

D(3,2 ; 
Mode 1 Log Scale) 
Specific Surface Area : 


: L671 

1.334 
: 1.740 

1.602 

1.65 

2.97 sq leter/g 


Katerial : SDI-naproren 
Density : 1.26 
m Length (sec) : 123.9 
m Voltage : iioo.O 
Sm of channels : 46211 
Lover Size Linit : 0.10 
Upper Size Liait : 200.00 
Hotzle Type : 700qii 
Baseline offset : 0.10 
Hoise Filter : 6.00 
Reqalarization : Lov 


lOJ 1.157 m 2.432 
50t 1.675 





UPPER 
SIZE 



IH SIZE ONDER 



180 0.0000 160 100.00 

160 0.0000 140 100.00 

140 0.0000 120 100.00 

120 0.0000 100 100.00 



OPPES X UHfER I 
SIZE IN SIZE DNDER 



100 
86.0 
74.0 
63.0 
54.0 
46.0 
40.0 
34.0 
29.0 
25.0 
22.0 
18.0 
16.0 
14.0 
12.0 



0.0000 86.0 
0.0000 74.0 
0.0000 63.0 
0.0000 54.0 
0.0000 46.0 
0.0000 40.0 
0.0000 34.0 
0.0000 29.0 
0.0000 25.0 
0.0000 22.0 
0.0000 18.0 
0.0000 16.0 
0.0000 14.0 
0.0000 12.0 
0.0000 10.0 



100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 



UPPER 
SIZE 



I UNER % 
IH SIZE ODDER 



10.0 
8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 



0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.1153 
1.7044 
6.4095 
9.8151 
22.597 
15.436 
16.757 
14.681 
8.7303 



8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 
1.00 



100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.885 
98.180 
91.771 
81.956 
59.359 
43.923 
27.166 
12.484 
3.7540 



OPPER % LOIER % 
SIZE Iir SIZE DNDER 



I.OO 
0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 



2.4683 
0.8394 
0.3050 
0.1042 
0.0333 
0.0036 
0.0003 
0.0000 
0.0000 
O.OOOO 
O.OOOO 
0.0000 
0.0000 
0. 
0.( 



0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 
0.10 



1.2857 
0.4463 
0.1413 
0.0371 
0.0038 
0.0003 
0.0000 
0.0000 
0.0000 
0.0000 



0.0000 
0.0000 
0.0000 
0.0000 




Spray Dried Nanoparticulate Naproxen 
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FIGURE 5 

API AEROSXZER-I.D U7,X0.09 




SPHK-DSIED SSPHOXEH ^^^^ Distribution by Aerodynaaic Diaieter 



sTmsncs 


PABAMETERS 


mm SIZE mm size 


Koan Size 
Stastoi Deviation 
D(4|3) 

ma 

lote i Log Scale) 
^pedtic Surf ace Area ^ 


: 2.906 
: 1.524 
; 3.142 
' 2.632 
3.66 

1.81 sq neter/g 


Material ; SDI-naproxen 
Density ; 1.26 
M Length (sec) : 108.9 
m Voltage : iioo.O 
Sun of channels : 13520 
Lover Size Lioit : 0.10 
mer Size Lint : 200.00 
Hohle Type : toOoii 
Baseline offset : o.io 
Hoise filter : 6.00 
Regalarization : Lov 


m 1.554 901 4.651 
501 3.183 





DFPEB 
SIZE 



\ USER i 
IN SIZE UNDER 



SIZE 



i LOHEB I 

IK SIZE UNDER 



UPPER 
SIZE 



i um \ 

IN SIZE DNDER 



OPPER % 
SIZE 



\ 

IN SIZE DNDER 



110 0.0000 160 100.00 

1(0 0.0000 140 100.00 

140 0.0000 120 100.00 

120 0.0000 100 100.00 



100 
86.0 
74.0 
63.0 
54.0 
46.0 
40.0 
34.0 
29.0 
25.0 
22.0 
18.0 
16.0 
14.0 
12.0 



O.QOOO 
0.0000 
O.QOOO 
O.OOOO 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



86 
74 
6] 
54 
46 
40 
34 

29.0 
25.0 
22.0 
18.0 
16.0 
14.0 
12.0 
10.0 



100.00 
lOO.OO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 



10.0 
8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 



0.0000 
0.0000 
0.0000 
1.1614 
9.8645 
13.706 
18.274 
15.715 
10.821 
7.2247 
8.6259 
3.7744 
3.5448 
3.1759 
2.4167 



8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 
1.00 



100.00 
100.00 
100.00 
98.839 
88.974 
75.268 
56.994 
41.278 
30.457 
23.232 
14.606 
10.832 
7.2871 
4.1U2 
1.6945 



1.00 
0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 



1.0101 
0.4335 
0.1785 
0.0548 
0.0153 
0.0020 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 



0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 
0.10 



0.6844 
0.2509 
0.0723 
0.0175 
0.0021 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
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FIGURE 6 
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spray dried ta. 



yoltme Distribution by Aerodynanic Diaieter 



s!Qnsncs 


PABAKETERS ( mm SIZE lOHDEH SIZE 


Mean Size 
Standard Deviation 
0(4,3) 
D(3,2 

Kode 1 Log Scale) 
Specific Surf ace Area . 


: 5.540 
: 1.455 
: 5.924 

5.146 

4.82 

0.93 sq neter/g 


Material : SDI-naproxen 
DeiBity : L26 
ton Length (sec) : 189.6 
FIT Voltage : IIOO.O 
Sob of channels : 100494 
Lover Size Liiiit : 0.10 
Upoer Size Lioit : 200.00 
mile Type : 700ta 
Baseline offset : 0.10 
Hoise filter : 6.00 
Regalarization : off 


lOl 3.600 90t 9.082 
m 5.516 





UPPER 
SIZE 



I LOVER i 
IN SIZE UNDER 



UPPER I 
SIZE IH 



\ 

SIZE UNDER 



UPPER I LO»ER \ 
SIZE IN SIZE 



UPPER \ 
SIZE IH 



t 

SIZE UNDER 



180 0.0000 160 100.00 

160 0.0000 140 100.00 

140 0.0000 120 100.00 

120 0.0000 100 100.00 



100 
86.0 
74.0 
63.0 
54.0 
46.0 
40.0 
34.0 
29.0 
25.0 
22.0 
18.0 
16.0 
14.0 
12.0 



0.0000 86.0 
0.0000 74.0 
0.0000 63.0 
0.0000 54.0 
0.0000 46.0 
0.0000 40.0 
0.0000 34.0 
0.0000 29.0 
0.0000 25.0 
0.0000 22.0 
0.0000 18.0 
0.0000 16.0 
0.0000 14.0 
0.0000 12.0 
5.8201 10.0 



100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
ICO.OO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
94.180 



10.0 
8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 



7,5026 
10.326 
13.417 
14.999 
16.094 
13.547 
11.255 
3.2799 
1.3355 
0.8131 
0.8995 
0.3128 
0.1861 
0.1061 
0.0613 



8.60 
7.40 
6.30 
5.40 
4.60 
4.00 
3.40 
2.90 
2.50 
2.20 
1.80 
1.60 
1.40 
1.20 
1.00 



86.677 
76.352 
62.935 
47.935 
31.841 
18.295 
7.0394 
3.7595 
2.4240 
1.6109 
0.7114 
0.3985 
0.2125 
0.1063 
0.0450 



1.00 
0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 



0.0237 
0.0121 
0.0064 
0.0021 
0.0006 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

o.oooo 

0.0000 
0.0000 



0.86 
0.74 
0.63 
0.54 
0.46 
0.40 
0.34 
0.29 
0.25 
0.22 
0.18 
0.16 
0.14 
0.12 
0.10 



0.0213 
0.0092 
0.0028 
0.0006 
0.0001 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 




Micronized budcsonide 



FIGURE 8 



H O Rl B A L A-9 1 0 

Uaser scattorlng particle ©Izo cdistrlbutlori analyzor 
F^AR-riCLE SIZE MEASUREIV/iersj-r DATA 



Material : S%Oe>ctrose ^-3-08 

cz^^^. ^ . Sociroo ; F^econst. water/3a fill 

Rreeze-drlecJ Lot Munnbe : In water/-| min. sonicJatlon 



Data 

Median 
Mode 



1 .3SGMnn 
1 26.02% 



SR. Area: 
Mean 



1 l-^Se-^onn^/cnn* 
'4..22Spnn 



S.D. 



5.324Mr 



Span : (D 1 O.O-D dO.O> / D50 — 



DIa. on %< eo.O%> 
DIa. on %< 60.0%> 
DIa. on %< 9S.O%> 
DIa. on %< 80.0<M>> 
DIa. on %< 7*0. 0%> 

is.a 



1 1 .822Mr 
1 .3SSpr 



8.S64 

% on Dla.< 
% on Dla.( 
% on Dla.< 
% on Dia.< 
% on Dla.< 



0.400Mnn> 
0.300Mm> 
0.-1 OOpm) 
0.200Mnn> 
1 .OOOMnn) 



-^1 .e% 
31 .r% 
o.o% 

-48.3% 



llOO 




10.0 
Particle size / 



1020 



Slze<Mm)Rrec<o/o:LJnd<o/o) Slze<Mm)RreqC%:LJr.cl<o/o) Sl2e<MrTn)Rrec<o/o:undCo/o) 



.1 
.1 

.S 



-I01Q.S 
890. 
T7"T. 

692.4 
0-IT.2 
-^O-l .6 
304.2 
344.2 
300.6 
282.4 
220.1 
200.0 
1 7^4.6 
102,S 
-133. 
-I -16. 
-101 
88.68 
7'T.34 
67-. S2 
58.95 
5-1 .47' 
44.94 
39.23 
34.25 
29.9-1 



.1 

.2 
.5 



o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

0--I -I 
0.24 



1 oo 

1 oo 

-I oo 

1 oo 

1 oo 

1 oo 

-lOO 

-I oo 

-lOO 

-1 oo 

-lOO 
100 

-I oo 
1 oo 
-I oo 
-I oo 
-too 

-lOO 

-I oo. 
-1 oo 
too, 
1 oo 
-too. 
-1 oo. 
-too, 
-loo. 

99. 



.oo 
oo 
.oo 
oo 
oo 
oo 
oo 
.oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 

89 



26.-1 -I 
22. 80 
19.90 
-17.38 
-15.17 
13.25 
1 1 .56 
10.10 

a.ei6 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .981 
1 .729 
1.510 
1 .318 
1 .151 
1 .005 
0.877 
0.766 



0.46 


99.66 


0.669 


0.86 


46. 02 


0-81 


99. 20 


0.684 


0.90 


45.16 


1 .29 


98.39 


0.510 


1 .03 


44.26 


1 .88 


97. 10 


0.446 


1.68 


43.23 


2.64 


95.22 


0.389 


3.66 


41 .64 


3.20 


92.68 


0.339 


6.97 


37.98 


3.76 


89.48 


0.296 


10.10 


31 .01 


4.1 5 


85.72 


0.259 


9.61 


20.91 


4.26 


8-1.67 


0.226 


6.06 


1 -1 .30 


4.06 


77". 32 


O.I 97 


2.99 


5.23 


3.63 


73.26 


0.172 


1.31 


2.24 


3.16 


69.63 


0,1 SO 


0.56 


0.93 


2.76 


66.47 


0.131 


0.26 


0.37 


2.46 


63.71 


0.1 1 5 


O.I 1 


0.1 1 


2.16 


61.25 


0.100 


O.OO 


O.OO 


1 .89 


59. 10 


0,087 


O.OO 


O.OO 


1 .68 


57.21 


0.076 


O.OO 


O.OO 


1 .49 


55.62 


0.067 


O.OO 


O.OO 


1 .24 


54. 03 


0.058 


O.OO 


O.OO 


1 .1 O 


52.79 


0.051 


O.OO 


O.OO 


0.97 


51 .69 


0.044 


O.OO 


O.OO 


0.90 


SO. 72 


0.039 


O.OO 


O.OO 


0.80 


49.82 


0.034 


O.OO 


O.OO 


0.67 


49. 02 


0.029 


o.oo 


o.oo 


0.66 


48.35 


0.026 


o.oo 


o.oo 


0.81 


47.69 


0.022 


o.oo 


o.oo 


0.86 


46.88 







# FIGURE 9 • 



HO RIB A LA-91 O 

l-aser scattertog particle size distribution analyzer 
^^^"TIGL,^ SIZE MEASUFtEMEMT DATA 

Material : reconst. 1 %rsJ9S8S. S%IV/lan 
Source : In water => ^oivi an 

Lot NumlDe : 1 nnln sonlcation 



Data 

Median 
IS/lode 

o.\/. 



1 .633Mm 
0.2'7'6Mnn 
-I 12.86% 



SF».Ar€ 
IV/lean 



9 3-^ 8 S c nn -"/c m * 
2.7'87'Mrn 



S.D. 



3,123|ji 



Span : <D 10,0-D QO.O> / DSO — 



DIa. on %< 80.0%> 
DIa. on %< SO.O%> 
DIa. on %< 8S.O<V&) 
DIa. on %< 80.0%) 
DIa, on %< 7^0.0%) 



7'.302|jm 
1 .S33|jnn 
9.346Mm 
5.0-t 1 ijm 
3.^1 6|-inn 



'4. 66a 

% on DIa 
% on DIa 
% on DIa 
% on DIa 
% on DIa 



O.AOOMm) 
0.300Mnn> 
0. 1 OOMm) 
0.200Mm> 
1 .OOOMrn) 



28.8% 
1 0.8% 

o.o% 



100 




to.o 

Particle size / ^m 



100 



1020 



Slze<Mm)Rreq<o/o:iJndC%) Slze<Mm)Rrec<o>«>:Uncl(o/^) 



-I019.S 


O.OO 


100.00 


26.1 1 


seo.i 


O.OO 


1 oo.oo 


22. 80 




O.OO 


1 oo.oo 


19. 90 


678.6 


O.OO 


1 oo.oo 


IT'. 38 


Se2.'4 


O.OO 


1 oo.oo 


16. ir 


S-|"7-.2 


O.OO 


1 oo.oo 


13.26 


'^.G-l .6 


O.OO 


1 oo.oo 


11.66 


30^.2 


O.OO 


100.00 


10.10 


3^^. 2 


O.OO 


1 oo.oo 


8.816 


300.S 


O.OO 


1 oo.oo 


7.697' 


262. 


O.OO 


1 oo.oo 


6.7-20 


22e.i 


O.OO 


1 oo.oo 


6.867- 


200.0 


O.OO 


1 oo.oo 


S.I 22 


-1T4..6 


O.OO 


1 oo.oo 


A.-*7'2 


1 02.S 


O.OO 


100.00 


3. 90S 


133.1 


O.OO 


1 oo.oo 


3.-4'09 


1 16.2 


O.OO 


1 oo.oo 


2.976 


101 .S 


O.OO 


1 oo.oo 


2.599 


88. S8 


O.OO 


100.00 


2.269 




O.OO 


100.00 


1 .981 


6r.S2 


O.OO 


100.00 


1.729 


S8.95 


O.OO 


1 00,00 


1 -SIO 


SI .AT- 


O.OO 


100.00 


1.318 




O.OO 


1 oo.oo 


1 . 1 SI 


39.23 


O.OO 


100.00 


1 .005 


3A.25 


O.OO 


1 oo.oo 


0.877 


28,91 


O.OO 


100.00 


0.766 



Slze<Mnn)F=^rec|<%:LJncl<%> 



O.OO 
O.OO 
0.1 1 
0.27 
0.67 
1 .OA 
1 .66 
2.36 
2.98 
3.38 
3.63 
3.62 
3.61 
3.6S 
3.66 
3.63 
3.6-4 
3.61 
3.33 
3.27 
3.10 
3.00 
2.70 
2.2-4 
2.02 
2.09 
1 .96 



100 
100 
1 OO 

99 

99 

99 

98 

96 

93 

91 

87 

84. 

80 

77 

73. 

69 

66, 

62, 

S9. 

S6 

S2. 

4.9, 

-46, 

4.3. 

41 . 

39. 

37. 



.00 
.00 
.00 
.89 
.61 
.04 
.00 
.3'4 
.99 
.01 
62 
,09 
67 
,06 
60 
9^4 
-41 
87 
36 
03 
76 
66 
66 
96 
73 
71 
62 



0.669 


1 .76 


36.66 


0.68-4 


1 .66 


33.91 


0.61 0 


1 .67 


32.26 


0.-4-4S 


2.22 


30.69 


0.389 


3.60 


28.36 


0.339 


5.49 


2-4.76 


0.296 


6.6-4 


1 9.28 


0.269 


6.69 


12.74 


0.226 


3.62 


7.16 


0.197 


1 .87 


3.63 


0.172 


0.93 


1 .76 


0.1 SO 


0.-46 


0.8-4 


0.131 


0.25 


0.38 


0.1 1 5 


0.1 3 


0.13 


0.100 


0.00 


0.00 


0.087 


0.00 


0.00 


0.076 


0.00 


0.00 


0.067 


0.00 


0.00 


0.058 


0.00 


0.00 


O.OS1 


0.00 


0.00 


0.04-4 


0.00 


0.00 


0.039 


0.00 


0.00 


0.03-4 


0.00 


0.00 


0.029 


0.00 


0.00 


0.026 


0.00 


0.00 


0.022 


0.00 


0.00 




Micrograph of 
MiUed TA (3.6%) with Span 85 (0.5%) 



